Introduction
Children under 5 years old are the most vulnerable population in society both because of their inability to communicate their needs and because of their dependence on others. Thus, their needs, including health care, require special attention. Admission data of children under 5 years old concerning the gender, admission rate, common diagnoses, hospitalization days, costs and between-year differences have not been reported in Taiwan and are scarce worldwide. By analyzing a large set of representative data from the National Health Insurance Research Database, we aimed to assemble a profile of young children admitted to hospitals in Taiwan.
Methods

Data collection
Using the National Health Insurance Research Database (NHIRD) as our data source, we collected hospitalization data for children under 5 years old gathered between 2000 and 2009. 1 Five percent of the database was used as the representative sample by random selection.
Admission rates and the ten major diseases leading to hospitalization
The database identifies diseases using the International Classification of Diseases Ninth Revision (ICD-9) diagnostic codes. Only the first, main diagnosis was included in our analysis. The total admission rates of total and population sizes of the different genders were analyzed for years 2000 and 2009 . After that, we evaluated; and the ten major diseases leading to hospitalization were evaluated, too. The count of hospitalization was "times of admission". For example, if there were two hospitalizations for one person, then two hospitalizations were counted.
Ten most common systemic categories of disease
According to the 17 systemic categories of disease from ICD-9, we select the ten most common categories of admission disease in year 2000 and 2009. We compared the admission rate, hospitalization days and costs in different years. The systemic categories of disease and ICD-9 code numbers were referenced from the website. 2 For example, injury and poisoning were coded 800e999; respiratory diseases 460e519; and digestive diseases 520e579.
Comparing the differences between years 2000 and 2009
Furthermore, total, male, and female admission rates between different years were compared and their differences were analyzed. The discrepancy of female-to-male admission rates was evaluated. The difference of the admission rates of the ten most common systemic categories of disease between different years was also assessed. Incidence rate ratio (IRR) with p value and 95% confidence interval (CI) were used to compare the differences. The numerator is the number of admissions and the denominator is the number of children under 5 years old.
Statistical analysis
All data were processed using SAS version 9.1 for Windows (SAS Institute, Inc. Cary, NC, USA). We used standard methods for analyzing contingency tables.
To determine the differences of total admission rates in total as well as that of the different genders, we took into account the differences of hospitalization rates of the ten most common systemic categories of disease between 2000 and 2009, the incidence rate ratios (IRR) and 95% confidence intervals (CI) were calculated; and year 2000 was used as the reference group. The t-test was used for differences in the number of admissions in the ten most common systemic categories of disease between year 2000 and 2009. To determine the differences in hospitalization rates between genders in 2000 and 2009, males were used as the reference group.
The Stata package (Stata 10.0) was used for the statistical analysis. All p values of less than 0.05 indicated statistical significance.
Results
Hospitalization profiles of children under 5 years old
Based on the 5% sampling from the NHIRD, the estimated number of admissions for all ages in 2000 was 2,690,900, (Table 1 ). In total admissions of all ages, the rate of children under 5 years old was 10.3% in 2000, and 6.7% in 2009. In total pediatric admissions (children under 18 y/o), the rate of children under 5 years old was 65.6 % in 2000, and 59.0% in 2009. Thus, those under 5 years old constituted the major admission age group in pediatric admissions in both sets of data.
We analyzed the hospital utilization of children under 5 years old, defined as the admission times per thousand children population of the same age per annum ( 
Ten major diseases leading to hospitalization
The ten most common diagnoses leading to hospitalization in children under 5 years old are shown in Table 2 . The first and second most common diagnoses in 2000 and 2009 were "bronchopneumonia, organism unspecified (ICD9 485)" and "other and unspecified noninfectious gastroenteritis and colitis (ICD9 558.9)". The other diseases were those commonly noted in children such as acute bronchiolitis, herpangina, and acute tonsillitis.
3.3. Hospitalization due to the ten most common systemic categories of diseases in children under 5 years old
The ten most common systemic categories of disease, admission rates and rank in year 2000 and 2009 are presented in Table 3 . The first, second and third most common diseases were respiratory, infectious and digestive systemic disease, respectively in both years. The rank and rate of genitourinary disease increased from 2000 to 2009, in rank from 7 to 4, and in rate from 3.4% to 5.0%. Although the rank of injury/poisoning decreased only from 9 in the year 2000 to 10 in the year 2009, the admission rates decreased dramatically, from 2.9% to 1.9%. The orders and rates of newborn disease, such as perinatal disease (rank 4 to 5, rate 9.7% to 3.8%) and congenital anomalies (rank 5 to 8, Comparing 2009 to 2000, the hospitalization days increased for respiratory, infectious, and perinatal disease; and decreased for other diseases. The medical expenditures increased in almost all diseases except for nervous and skin diseases. The highest increase of medical expenditure was noted in newborn disease (increase of 82.0% for perinatal disease and 50.6% for congenital anomalies). For respiratory and genitourinary diseases, the increase was more than 30%.
Differences of admission rates between years 2000 and 2009
The differences of admission rates between 2000 and 2009 are presented in Table 5 . The incidence of hospitalization was 1. The discrepancies of female to male admission rates are presented in Table 5 The incidences of the ten most common systemic categories of disease were compared and are presented in Table 5 . The rates of respiratory, infectious, digestive, genitourinary and skin disease increased in the year 2009, with statistical significance. The rate of newborn disease (perinatal disease and congenital anomalies) decreased in 2009, with statistical significance.
Discussion
Children under 5 years old are vulnerable and require special attention for their health needs. In addition, the health problems of children differ from those of adults. 3 Therefore, it is necessary to study the morbidity of children independently from that of adults. Pediatric hospital admission represents the most serious condition of childhood morbidity. By analyzing the large set of representative data from the national database, we could study the profile of hospital admission in young children. A better understanding of pediatric hospitalization profiles will allow us to identify the health needs of pediatric care and thus be able to create relevant healthcare strategies. The National Health Insurance Research Database (NHIRD) served as the data source. The database contains healthcare data from more than 95% of all hospitals and clinics in Taiwan, and more than 95% of the population receiving health care. 4, 5 The sampling data were taken from a random selection of 5% of beneficiaries of the Bureau of National Health Insurance (BNHI) via the Registry for Beneficiaries. The BNHI was the sole buyer of health services and regulated payments for medical care. There were no significant differences in the means or distributions of age, gender, medical care expenses, and geography between the samples and the entire insured population of 23 million. Therefore, our analyzed data provided a good representative of all hospitalizations, and it accurately reflects an objective profile of hospitalization and morbidity of children under 5 years old in Taiwan.
The National Health Insurance in Taiwan was initiated in 1995, and by 1997 it covered more than 95% of the population. The insurance system affects health prevention activities, clinical behavior and medical treatment of most people and most medical institutions in Taiwan. By comparing the difference between 2000 and 2009, we examined the influence of the insurance program on pediatric health care.
Hospitalization profile of children under 5 years old
The number of births in Taiwan has been decreasing since 1970, and is expected to continue to decrease at 1e2% Table 1 ). The admission rate of children under 5 years old in total admissions of all ages decreased from 10.3% in 2000 to 6.7% in 2009. The decreasing birth rate may explain why the number of admissions decreased in 2009. The increased concern of parents due to improved economic conditions, having a smaller number of children, and the waste of medical resources in Taiwan in recent years may explain the increase in admission rates.
In England, the hospital utilization for children under 5 years old was 84.9 per thousand children population in 1990, and 99.6 per thousand in 1995. 7 In Taiwan, the rates were 153.1 in 2000 and 172.9 in 2009. Although the trend of an increase in admission rates was noted both in Taiwan and England, the rate was higher in Taiwan. Efforts should be made to decrease the admission rate to the level of well-developed countries.
Between genders, the admission rates were higher in males than in females in both 2009 and 2000 (Table 5 ). However, we found that the difference was less in 2009 (IRR 0.89) than in 2000 (IRR 0.76). Sex discrimination has historically been prominent in Taiwanese society, with parents paying more attention to male than female children. However, this has decreased in recent years, and may explain why the increase in female admission rate was more prominent. It may also explain why the difference of hospital utilization between genders was decreased in 2009. . 8 In that study, there was a 22% decrease in pneumonia admission for children under 1 year of age, and a minimal change in children 1 to 5 years of age between 1997 and 2006. In our study, the rate increased in both children less than 1 year of age and in those 1 to 5 years old. Despite the introduction of heptavalent pneumococcal conjugate vaccine [PCV7] in 2005 in Taiwan, the rate of pneumonia admission did not decrease in 2008 (after PCV7) in comparison to 2000 (before PCV7). The association between PCV7 and hospital admission due to pneumonia requires future evaluation.
Ten major diseases leading to admission
Hospitalization of the ten most common systemic categories of disease
We found that the admission rate per thousand children increased 1.13 times in 2009 as compared to 2000 (Table 5) . We further evaluated which categories of disease were the major causes of the increase of admission. Respiratory, infectious, genitourinary and skin disease were the major causes of the increase of admission rates observed in 2009 with an IRR of more than 1.3 (Table 5 ). Newborn disease (perinatal disease and congenital anomalies) and injury/ poisoning admission rate decreased obviously; with an IRR of less than 0.8. Low birth rate may explain the decrease of newborn disease. Furthermore, parents paying more attention to their children may explain the decrease of the injury/poisoning rate. An American study showed that overall child hospitalization rates had declined, except for mental illness, from the years 1996 to 2000. 9 Therefore, it is necessary to make an effort to also decrease the admission rates in Taiwan in the future.
In other countries, gastroenteritis admission rates for children under 4 years old range from 33.4 to 67 per thousand children population per year. 10 In England, the rate of respiratory disease in children under 4 years old ranged from 20.0 to 26.9 (year 1990e1995). 11 In the Netherlands, the rate of respiratory disease was 38.9 in children under 4 years old (year 2001). 12 In our study in Taiwan, the rates of respiratory disease per thousand children population per year in children under 5 years old were 58.7 in 2000 and 78.7 in 2009, both of which are higher than in the aforementioned countries. For digestive diseases, the rates were 18.0 in 2000 and 19.5 in 2009dboth lower than those in England. 10 Differences in race, culture, and medical care system may help explain these differences.
In the respiratory and digestive diseases selected in our study, many diagnoses, such as asthma 13 Adequate primary care may reduce the need for hospitalization for these diagnoses. However, we found that the rate of respiratory and digestive diseases increased in 2009 as compared to 2000. The low birth rate has increased the amount of attention that parents place on their children's health, which may in turn explain the increase of ambulatory care-sensitive medical conditions. On the other hand, the regression of primary care or the waste of medical resources may be other possible causes. Future studies are required to elucidate the exact reasons.
Hospitalization days and medical expenditures
The result of average hospitalization days and medical expenditures are presented in Table 4 . While the total average admission days decreased by 3.7% in the year 2009, figures were 5.4 days in the year 2000 and 5.2 days in the year 2009. However, when compared with the hospitalization days in other countries, the average number of days recorded in the Taiwan population was larger.
14 It appears that the days were increased mostly because of respiratory and perinatal disease (which increased by more than 7%). Thus, it is necessary to make an effort to decrease hospitalization days in Taiwan.
The medical expenditures were higher for newborn disease (more than 50,000 New Taiwan Dollars per admission). Preterm/low-birth-weight admissions may explain why the costs were higher for newborn disease, and the same conditions were noted in other countries. 15 The costs were 10.9 % higher in 2009 than in 2000. The most obvious increase was noted in newborn disease, as it increased by 82.0% in perinatal disease and by 50.6% in congenital anomalies. Respiratory, digestive and genitourinary diseases also increased by more than 25%.
Some limitations to this study must be noted. There were a lot of different causes for patient visits other than the ten most common diseases listed in Table 2 . Other diseases were also important but are not shown in the table due to their lower rates. Only analyzing the principle diagnosis was another limitation. We only used the first diagnostic code for our study, and other diagnoses codes were not included. However, the first code was the major cause of admission, and we therefore feel that our data are credible.
Conclusions
Data (especially information which can describe betweenyear comparisons) on hospital admissions for children under 5 years old, concerning the total admission rate, leading diagnoses, systemic categories of disease, hospitalization days, and total cost are scarce, and have not been reported previously in Taiwan. Generally, the data that have been reported focus on a specific disease such as asthma, 16 or the data do not compare the rates between different years.
11
Our data were obtained from the National Health Insurance Research Database (NHIRD). The integrity and accuracy of our data were therefore better than those from a questionnaire. 17 Our data also reflected the whole admission profile of a country rather merely detailing local data. 9 In our study, we found that the admission rate per thousand children population increased in 2009 in comparison to 2000. Respiratory, infectious, genitourinary and skin disease contributed to said increase. The hospitalization days decreased in 2009, but costs rose by 10.9%. Respiratory, digestive, genitourinary and newborn diseases such as perinatal disease and congenital anomalies were the major causes of the increased medical expenditures, with an increased of more than 25%. The ten leading diagnoses of admission between 2000 and 2009 were similar.
Our study may serve to provide baseline data for admission profiles of children under 5 years old, and may be helpful in formulating health policies, managing health services and evaluating interventions.
